Transcriptional activation of the Egr-1 gene mediated by tetradecanoylphorbol acetate and extracellular signal-regulated protein kinase.
Activation of extracellular signal-regulated protein kinase (ERK) triggers the biosynthesis of Egr-1, a zinc finger transcription factor. Likewise, the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) strongly upregulates Egr-1 biosynthesis. Here, we have analyzed the genetic elements involved in the regulation of Egr-1 gene transcription by ERK and TPA in human hepatoma cells. Expression experiments using mitogen-activated protein kinase phosphatase-1 or a dominant-negative mutant of the ternary complex factor Elk-1 revealed that the distal cluster of serum response elements is essential in the TPA-induced enhancement of Egr-1 promoter activity, encompassing two independent TPA-responsive elements. The CRE in the proximal Egr-1 promoter plays, if anything, only a marginal role in TPA-induced stimulus-transcription coupling of the Egr-1 gene. The fact that Egr-1 promoter/reporter gene transcription is upregulated by a constitutively active CREB mutant indicates that the CRE couples other signaling cascades via CREB to the Egr-1 gene.